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ABSTRACT

This review discusses the clenching-grinding spectrum
from the neuropsychiatric/neuroevolutionary perspective.
In neuropsychiatry, signs of jaw clenching may be a use-
ful objective marker for detecting or substantiating a self-
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report of current subjective emotional distress. Similarly,
aceelerated tooth wear may be an objective clinical sign
for detecting, or substantiating, long-lasting anxiety.
Clenching-grinding behaviors affect at least 8% of the
population. We argue that during the early paleolithic
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environment of evolutionary adapredness, jaw clenching
was an adaptive trait because it rapidly strengthened the
masseter and temporalis muscles, enabling a stronger,
deeper and therefore more lethal bite in expectation of
conflict (warfare) with conspecifics. Similarly, sharper
incisors produced by teeth grinding may have served as
weaponry during early human combat. We posit that
alleles predisposing to fear-induced clenching-grinding were
evolutionarily conserved in the human clade (lineage)
since they remained adaptive for anatomically and mito-
chondrially modern humans (Homo sapiens) well into
the mid-paleolithic. Clenching-grinding, sleep bruxism,
myofacial pain, craniomaxillofacial musculoskeletal pain,
temporomandibular disorders, oro-facial pain, and the
filbromyalgialchronic fatigue spectrum disorders are linked.

1A 2003 Cochrane meta-analysis concluded that dental
procedures for the above spectrum disorders are not evi-
dence based. There is a need for early detection of clench-
ing-grinding in anxiety disorder clinics and for research
into science-based interventions. Finally, research needs
to examine the possible utility of incorpovating physical
signs into Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition posttraumatic stress disorder
diagnostic criteria. One of the diagnostic criterion that may
need to undergo a revision in Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition is Criterion
D (persistent fear-circuitry activation not present before
the trauma) . Grinding-induced incisor wear, and clench-
ing-induced palpable masseter tendemess may be examples
of such objective physical signs of persistent fear-circuitry
activation {posttraumatic stress disorder Criterion D).

CNS Spectr. 2005;10(4):311-318

INTRODUCTION

Jaw clenching-teeth grinding behavior is a little
studied area of interface between craniomaxillofa-
cial surgery, and neurobiology. This review highlights
the interface among research on fear and distress,
craniomaxillofacial musculoskeletal syndromes, and
palec-anthropology. We contend that understanding
musculoskeletal crantomaxillofacial syndromes in this
context has immediate evidence-based clinical impli-
cations that are infrequently applied.

THE CLENCHING-GRINDING SPECTRUM:
A BRIEF OVERVIEW OF RELEVANT
NEUROBIOLOGY

Jaw clenching, spasmodic nonfunctional gnash-
ing, teeth grinding, sleep bruxism, and spontaneous
rhythmic masticatory muscle activity (RMMA)
during sleep are all closely related, overlapping con-
ditions.! The particular diagnostic label seems to
depend mostly on the specialist consulted.

Only recently has the attention of research-
ers shifted away from dental factors and toward
neurobiological factors in the etiology of clench-
ing-grinding spectrum disorders.! Case reports
of patients with brainstem and cortical strokes
and lesion studies in laboratory animals® have
implicated primarily the reticular pontis oralis
nucleus and pontis caudalis nucleus, as well as
the parvocellular nucleus in the clenching-grind-
ing spectrum.’ The neurotransmitter most clearly
implicated in the initiation or exacerbation of
clenching-grinding spectrum disorders is primarily
norepinephrine (NE) but also include glutamare
and dopamine.*? In contrast, y-aminobutyric acid
(GABA) signaling may have a beneficial effect.?
The role of serotonin is complex and awaits clari-
fication by knockout mice studies.

Teeth grinding during sleep (sleep bruxism) is
the most-studied segment within the clenching-
grinding spectrum. Sleep bruxism is the oro-motor
manifestation of micro-arousal.? Sleep brux-
ism occurs primarily during sleep-stage shifts. In
patients with sleep bruxism, a sequence of corti-
cal-to-autonomic cardiac activation precedes jaw
motor activity. Sleep RMMA occurs in relation to
transient activation of cortical, limbic and auto-
nomic circuits both in patients with sleep bruxism
and in controls. Heart rate significantly accelerates
one cardiac cycle just prior to RMMA onset.?

In the Stanford University self-report survey?
of >13,000 participants using the Sleep-EVAL
knowledge-based system, 4.4% of the sample met
diagnostic criteria for sleep bruxism while 8% met
the less-restricted diagnosis of teeth grinding. The
lifetime prevalence of the whole clenching-grind-
ing spectrum is unclear primarily due to varying
definitions in different studies, but is suspected to
be several times higher.

In the aformentioned survey of >13,000 partici-
pants, factors associated with a higher risk for report-
ing sleep bruxism included anxiety (odds ratio [OR]:
1.3), “a highly stressful life” (OR: 1.3}, alcohol con-
sumption (OR: 1.8), smoking (OR: 1.3), and con-
sumption of >6 cups of caffeinated coffee/day (OR:
1.4).8 Other conditions associated with a higher risk
for reporting sleep bruxism include daytime auroma-
tisms, hypnopompic or hypnogogic hallucinations,
injurious or violent sleep behaviors, sleep talking,
daytime sleepiness, loud snoring, and sleep apnea®
Sleep bruxism and presumably other clenching-grind-
ing behaviors peak between 25 and 44 years of age.® It
is of note that this is similar to the age range in which
the prevalence of most anxiety disorders peak.
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JAW CLENCHING AND TEETH GRINDING:
A NEURG-EVOLUTIONARY PERSPECTIVE

Very little has been written from a neuroevolu-
tionary perspective about jaw clenching behaviors.
Although we have not found this articulated in the
literature, we propose that the evolutionary purpose
of jaw clenching may simply be the strengthening
of the masticatory (bite} muscles.

Prior to the discovery of fire making, strong mas-
ticatory (bite) muscles may have facilitated food
consumption and, thus, survival for early genus
homo. Probably more importantly, in the early
paleolithic environment of evolutionary adapted-
ness (EEA) (~2 million-200,000 years ago), jaw
clenching rapidly strengthened the two primary
muscles involved in biting—the masseter muscles
and the much larger temporalis muscles—and may
have served the purpose of enabling a stronger,
deeper, and therefore more lethal, defensive bite.

While it was traditionally assumed that the ori-
gin of human warfare is relatively recent, more
careful, newer research has documented exten-
sive warfare in the early paleolithic (early pleisto-
cene) EEA. Long periods of genus homo evolution
were characterized by frequent lethal intraclan
and interclan violence.®!? For more recent discus-
sions of paleolithic intra-human killing and of the
myth of the “noble savage,” see recent reviews.""?
Throughout the EEA and as recently as 1000 CE,
the majority of combat deaths did not occur on the
battlefield. Instead, research strongly suggests that
combat deaths resulted from infection of injuries due
to the inability to treat most infected wounds.20!

Some paleolithic skeletons show little bone dam-
age other than human teeth marks. While there
are other explanations, these teeth marks may sug-
gest lethal interpersonal ancestral violence involv-
ing actual human bites. Human bites have been
shown to be among the most lethal mammalian
bites due to the particular nature of the human oral
flora. If deep enough and left untreated, human
bites have a very high mortality rate.?2 We hypoth-
esize that clenching, by exercising the bite muscles,
provided an improved defensive bite within days
for the paleolithic combatant. This is an order of
magnitude faster than could be achieved by incisor
enamel sharpening {which takes weeks or months).

While jaw clenching in other species has been little
studied, incisor grinding has been well-documented in
baboons and other primates, as well as in several spe-
cies closely related to primates, such as rats.

A hypothesis related to our jaw clenching hypoth-
esis has been proposed for incisor grinding by Every?*

and recently expanded upon by Kleinberg?® and
Murray and Sanson.?® These Australian research
dentists have argued that constantly sharpened inci-
sors may have been an adaptive survival trait for the
paleolithic combatant. This behaviotal trait may have
been evolutionarily conserved, and may be the basis,
for clinical teeth grinding. 2% While dental academic
tertiary care centers typically see the tooth flatten-
ing (shortening) associated with late-stage advanced
bruxism, we contend that the sharpening function
of grinding is much clearer at earlier stages prior to
the enamel chipping and dentin loss that eventu-
ally shortens and flattens the incisors. The increased
chipping of the incisors is a natural consequence of
the heightened fragility of the sharpened incisors’
edge due to the thinning of the enamel. We posit that
family dentists, military dentists treating active duty
personnel, and anxiety disorders specialists are much
more likely to see patients at the earlier “sharp inci-
sors stage”.® This changing clinical presentation is in
some way analogous to the changing clinical presenta-
tion of some thyroid disorders, which progress from
early adulthood hyperthyroidism to mid-life hypo-
thyroidism. This changing clinical presentation also
may be somewhat analogous to an anxiety-depression
spectrum disorder progressing from early-life anxiety
{(with normal or elevated pain threshold) to late-life
depression (with a diminished pain threshold).

Human longevity during the paleolithic era
was usually too short to allow the development of
advanced tooth wear resulting from grinding or in
disabling masticatory muscle disorders from jaw
clenching. However, the line of reasoning reviewed
in the previous paragraph strongly supports the con-
clusion that clenching and grinding may primarily
be a manifestation of experiencing acute fear or
chronic emotional distress, respectively. We posit
that the alleles, which wire the fear circuits to the
brainstern nuclei activating the clenching-grind-
ing behaviors were highly conserved in the human
clade (lineage), since they remained highly adap-
tive for anatomically and mitochondrially modern
humans well into the mid-paleolithic.

TEMPORAL-LIMBIC ACTIVATION
AND JAW CLENCHING

While there is a fair amount of literature on brux-
ism, almost nothing has been written about the
more common jaw clenching. Jaw clenching is often
unnoticed by the anxious patient until it is pointed
out by a neuropsychiatrist. Although nothing has
been published about these phenomena in the pedi-
atric, mental retardation, or autism spectrum disor-
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ders literature, striking displays of intense, prolonged
jaw clenching can be clinically observed during fear
or rage in developmentally disabled individuals (and
may be mistaken for dystonia).

Additionally, striking displays of jaw clenching
can also be seen in preverbal healthy toddlers, which
may also be a manifestation of fear or rage in the
preverbal period. It is of note that during the early
paleolithic, the genus Homo was still completely
preverbal.!b3I4178 Eyture research can confirm or
disconfirm the clinical observation that such clench-
ing displays, both in patients with mental retardation
and in healthy preverbal toddlers, precede actual bit-
ing of others usually within a few days.

Finally, anecdotal data from emergency depart-
ments suggest that physically assaulted individuals,
and especially sexually assaulted individuals, may
use biting as a means of self-defense.” This may be
relevant in the psychiatric assessment of individuals
presenting in emergency departments with severe
human bites, especially to the head and neck.

TEMPORAL-LIMBIC STRUCTURES
AND JAW CLENCHING

We posit a second role for jaw clenching in
the distressedfanxious individuals based on recent
literature.”” We hypothesize that jaw clenching
increases the blood flow to anterior temporal lobe
structures during acute activation of the limbic
fear circuits. Jaw clenching may increase the blood
flow to temporal lobe structures by pumping blood
through the temporal bone emissary veins, thus
conferring a possible survival advantage during
activation of the limbic fear-circuits in expecta-

tion of situations requiring the freeze, flight, fight,

fright acute fear response.'®!%% This is consistent
with new research, 33 which demonstrates a

possible beneficial affect of masticatory movements -

(eg, non-nutritive chewing) on both hippocampal
function and hippocampal structures.

POSSIBLE IMPLICATIONS FOR THE
DIAGNOSTIC AND STATISTICAL MANUAL
OF MENTAL DISORDERS, FIFTH EDITION

Assessment Implication: “Hard to Hide”
and “Hard to Fake” Physical Signs of Stress
and Anxiety

In addition to shifting focus from disorders to spec-
trums, future editions of the Diagnostic and Statistical
Manual of Mental Disorders (such as the forthcoming
Diagnostic and Statistical Manual of Mental Disorders-
Fifth Edition [DSM-V])*" may opt to include a

larger number of physical examination signs in the
“Associated Physical Examination Findings” sec-
tions of the text and possiblly as subcriteria for the
diagnoses of some DSM-V disorders. Assessments of
anxiety spectrum disorders currently depends almost
exclusively on retrospective self-report. Extensive
psychometric literature has demonstrated that paper
and pencil instruments {particularly questionnaires
and also structured interviews) for trait anxiety and
recent subjective distress can be highly vulnerable to
both over-reporting”®¥" and under-reporting *** This
diminishes both the positive predictive value and
the negative predictive value of questionnaires and
structured interviews.

We posit that easily observable physical signs,
such as incisor tooth wear, may augment the clini-
cal assessment of fear-circuitry disorders such as
posttraumatic stress disorder (PTSD). In clinical
psychiatric settings, objective physical “hard to
hide” signs of stress-induced and fear-circuitry dis-
orders are rare. Wear of the incisors’ enamel invari-
ably results from chronic grinding and may be one
such hard to hide sign. Clinicians practicing in
settings where individuals tend to under-report
symptoms due to stigma, cultural, or other reasons,
may especially benefit from hard-to-hide indica-
tors of under-reported anxiety. These include the
Japanese culture-bound genomes as well as most
other Asian and Pacific Islander ethnic groups.#*
Self-imposed cultural barriers of access to men-
tal healthcare may also exist in other “bushido”
(warrior) male cultures. The United States Armed
Forces active duty-enlisted personnel appears to be
another American subculture that under-reports
emotional distress due to stigma and deep-rooted
beliefs about masculinity. This can impede clinical
assessment (eg, suicide risk), early intervention,
and primary prevention. ¥

Furthermore, incisor tooth wear is also a “hard-
to-fake” indicator of anxiety. Such objective signs
are much needed in the clinical armamentarium in
settings, such as litigation and compensation and
substance abuse treatment centers where patients
may over-report anxiety symptoms. Assessment of
observable signs of clenching-grinding can be easily
incorporated into the examination of the anxious
patient in psychiatric medicine and general medi-
cal settings, as well as in substance abuse settings.

Even before tooth wear is noted in incisors, bilat-
eral hypertrophy and tendemness of the masseter and
especially the temporalis muscle can often be identi-
fied by inspection and palpation in acutely distressed
patients unaware of their clenching habit.
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OTHER RESEARCH IMPLICATIONS

In the anxiety and stress disorder literature, dis-
cussions of jaw clenching are rare. However, case
reports of intense jaw clenching in individuals
abusing substances,*?"47 which increases NE, glu-
tamate, or dopamine signaling, are not uncommon.
Research may be warranted on the complex role of
serotonin receptor subtypes in the clenching-grind-
ing spectium. The {often transient) jaw clenching
that patients frequently report during initiation of
the selective serotonin reuptake inhibitors is not
well-understood. De-novo appearance of clenching,
worsening of preexisting clenching, and, occasion-
ally, amelioration of preexisting clenching have
been clinically observed. This type of clenching has
been little studied. The course of clenching prior to
and during antidepressant treatment is unknown.
Based on the available stimulant abuse and stroke
literature cited above, we submit that the final com-
mon pathways of jaw clenching are primarily the
increased signaling in the brainstem NE neurons,
especially when combined with still non-downregu-
tated receptors. Furthermore, clenching may serve
as a rough clinical proxy for elevated NE signal-
ing. However, as stated above, future research using
knockout mice may help clarify the possible role of
serotonin receptor subtypes. Additionally, we sug-
gest that clenching may also have some potential as
an endophenotype in PTSD research.

Implications for the Psychiatric
Management of Anxiety
While a custom-made intraoral protective occlu-
sal splint (“night-guard®) for clenching and grind-
ing does appear to be a face-valid logical approach
to preventing tooth wear (enamel loss), there are
no published randomized controlled trials (RCT)
documenting its effectiveness or efficacy for the
prevention of clenching and its complications.
Based on anecdotal dara suggesting favor-
able response, low-dose tricyclic antidepressants
(TCAs), are usually prescribed by dentists for

severe clenching-grinding behaviors and chronic

facial pain. There are no published RCTs in this
area and more research is needed. The xerostomia
produced by traditional TCAs appears to limit
compliance with these medications, especially in
this patient population, since xerostomia tends to
further increase jaw movement. Other psychophar-
macologic options may need to be explored. Early
intervention with low doses of antidepressants
that have fewer side effects or low doses of other
medications suitable for long-term management of

anxiety should also be studied for severe clench-
ing—grinding spectrum behaviors. Only recently
has cognitive-behavioral therapy (CBT) been
studied for the treatment of advanced temporo-
mandibular disorder (TMD). Results are encourag-
ing.* However, there are no published studies of
CBT for the clenching-grinding spectrum aimed
at preventing progression to TMD.

In addition to providing appropriate manage-
ment of any underlying anxiety spectrum disor-
der, an increased index of suspicion for subsequent
TMD, is also warranted. As articulated in a recent
review from the Bethesda Naval Hospital School
of Dentistry, the dental nomenclature for TMD has
recently been updated®:

“Temporomandibular disovders (TMD) is a collective term
that describes o number of clinical complaines involving the muscles
of mastication, temporomandibular joints {TMJ), and associated
orofacial structures, Previous terms include Costen syndrome,
TMJ dysfunction, and craniomandibular disorders. TMD is a
major cause of nondental pain in the orofacial region and is con-
sidered a sub-classification of musculoskeletal disorders. In many
TMD patients, the most common complaint is not the TMJ but
rather the muscles of mastication. Therefore the terms “TM] dys-
function” and “TM] disorder’ ave inappropriate for many of these
complaines. For this reason, the American Deneal Association
adopted the more general term, Temporomandibular disorders.”

Masticatory muscle disorders (MMDs) (also
known as extra-capsular TMD) are the largest sub-
category (~60%) of TMD. MMDs present as ten-
derness of the temporalis and masseter muscles.
MMDs almost always precede arthropathic (intra-
capsular) injury to the temporomandibular joint
(TM]) cartilage. Low-dose TCAs, and increasingly
carbamazepine, phenytoin, and glutamate-release
inhibitors are used for MMDs.% It is of note that
RCTs have not been conducted and there are no
Food and Drug Administration-approved pharma-
cologic interventions for this spectrum of disorders.

However, patients reporting clenching and grinding
readily accept the suggestion (based on the reasoning
and evidence reviewed above) that clenching, grind-
ing, and sleep bruxism may be markers of a tendency
to react to emotional distress with muscle tensing.

HEALTH SERVICE AND CLINICAL
RESEARCH IMPLICATIONS

While rarely addressed by non-dentists, TMD is
common in the dental office. “With regard to pain,
these conditions are second only to odontalgia (ie,
tooth or periodontal pain) in terms of frequency.”
The overall cost of current dental and surgical inter-
ventions to prevent or treat TMD is unknown. 284!
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Ocdlusal Adjustments are not Fffective
for Clenching-Grinding and Related Disorders

A common dental primary care procedure (non-
orthodontic) often used for the elimination of audi-
ble sleep bruxism is occlusal adjustment.®*? Occlusal
adjustment is the removal (iatrogenic grinding)
of enamel in selected areas. Occlusal adjustment
silences audible night bruxing but accelerates enamel
wear.>? A 1995 review of the literature by Vanderas
and Manetas” concluded that occlusal adjustment to
prevent or treat clenching-grinding is not supported
by longitudinal studies and is not scientifically jus-
tified. Furthermore, a 2003 Cochrane Database
meta-analysis by Koh and Robinson®™ assessing the
effectiveness of occlusal adjustment for treating and
preventing TMD in adults concluded that occlusal
adjustment is not an evidence-based procedure for
the treatment or prevention of TMD.

Stress-induced clenching has been especially
neglected in the literature. We were unable to find
published studies on the management of clench-
ing. Jaw clenching, as a risk factor for craniomax-
illofacial pain, may need more focused research.
Clenching usually precedes teeth grinding and
may be the earliest manifestation of the “acute-
emotional distress to chronic facial pain cascade”
discussed above.?® Unlike teeth grinding, which
is often audible to others, clenching is a “silent”
behavior. In contemporary populations, only den-
tists attempt to address clenching. However, as pre-
viously stated, neither the effectiveness nor the
efficacy of dental interventions for clenching-grind-
ing and for the prevention or amelioration of TMD
have been established with RCTs.

Orthodontic Procedures are
Contraindicated for Clenching-Grinding and
Temporomandibular Disorders

Dental malocclusion (sub-optimal intercuspa-
tion of the teeth) was previously assumed to be the
major factor in the etiology of clenching-grinding.
Therefore, until recently, high-cost orthodontic
procedures (braces) were prescribed in the United
States for clenching-grinding in an attempt to
prevent the progression to TMD. This approach
to managing clenching-grinding is not evidence-
based. Although still occasionally practiced by pri-
vate sector dentists in the US, braces, solely for the
prevention of clenching-grinding and TMD, are
now considered by the leading authorities® to be
contraindicated and may constitute malpractice.

Once TMD is diagnosed, current dental inter-
ventions are invasive and palliative. These include

laser irradiation of the joint and muscles, acupunc-
ture, intra-capsular injections of corticosteroids or
joint lubricants, and temporomandibular joint sur-
gical implants.?®%® No RCT data exist for any of the
current dental interventions for the TMD disorders.
When surgical implants fail to relieve the pain, opi-
ates are still widely used in dentistry for TMD.®

NIH recommendations for TMD management
have not changed since the 1996 National Institutes
of Health Technology Assessment Conference
Statement: Management of Temporomandibular
Disorders,” which stated:

“The vast majority of TMD patients should receive initial
management using noninvasive and reversible therapies... The
efficacy of most trearment approaches for TMD is unknown,
because most have not been adequately evaluated in long-term
studies and virtually none in randomized controlled group
trials... Therapies that permanently alter the patient’s occlu-
sion cannot be recommended on the basis of current data. ..
Relaxation and cognitive behavioral therapies are effective
approaches to managing chronic pain...”.>

COMORBIDITY WITH OTHER
STRESS- INDUCED DISORDERS

As part of the landmark University of Washington
monozygotic co-twin control study of chronic fatigue
syndrome, Aaron and Buchwald® reviewed the over-
lap between chronic fatigue syndrome, fibromyalgia
and TMD. In hospital-based clinics, patients diag-
nosed with TMD, chronic fatigue syndrome, and
fibromyalgia share common symptoms, including
heightened pain sensitivity and concentration dif-
ficulties.” The Seattle monozygotic co-twin control
study suggests that patients with both masticatory
muscle (extra-capsular) and arthropathic (intra-cap-
sular cartilage) TMD share many clinical features
with fibromyalgia and chronic fatigue syndrome,
such as impairment in ability to perform activities
of daily living (ADL), including those ADL that are
not related to mastication.’s

The hypoalgesia associated with the freeze, flight-
fight, fright response of acute fear'®*® may seem at
odds with the hyperalgesia associated with TMD
and fibromyalgia. This apparent contradiction
may be resolved by consideration of the effects of
chronic hypervigilance on locus coeruleus (LC)
NE neurons. Chronic hypervigilance may result
in accelerated aging or “overuse injury” to the LC,
and thus “burning-out” of the LC neurons follow-
ing inescapable stress. This is also supported by
our postmortem study of the LC in war-related
PTSD, which found a decrease in LC neuronal
courtt approaching 30%.%
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Additionally, recent literature suggests that other
chronic pain disorders commonly coexist in patients
with TMD (eg, irritable bowel syndrome, chronic
pelvic pain, and migraine headaches).’ More the-
ory-based, longitudinal, and prospective research on
stress-induced clenching-grinding may also clarify the
possible positive predictive value of clenching-grind-
ing for midlife-onset muscle pain syndromes and for
some adult-onset mood disorders.

IMPLICATIONS FOR POSTTRAUMATIC
STRESS DISORDER RESEARCH

In veterans with PTSD and other post-deploy-
ment disorders an especially high prevalence of
clenching-grinding behaviors has been clinically
observed. Research is needed to explore the possi-
ble positive predictive value of pre-deployment and
post-deployment clenching-grinding with regard
to PTSD and other related disorders. Bracha and
colleagues®* have also argued that in patients with
PTSD and in individuals with post-deployment
medically unexplained symptoms, the development
of physical markers of pre- and post-deployment
anxiety may greatly facilitate implementation of
science-based treatment guidelines.

Andreasen® has recently noted that “the concept
of PTSD took off like a rocket, and in ways that had
not initially been anticipated.” She proposed that the
broadening of Criterion A of PTSD in DSM-IV {com-
pared with DSM-III-R) “should be reconsidered”.*®
Similar arguments were recently made in a white
paper for A Research Agenda for DSM-V % Bracha
and colleagues”’ and Bracha and colleagues*t have
also argued that the incorporation of simple, objective
physical signs into Criterion A of PTSD (as a subcri-
terion A3) may greatly increase the clinical usefulness
of Criterion A of PTSD. Another diagnostic Criterion
of PTSD that is likely to undergo a revision in
DSM-V is Criterion D (persistent fear-circuitry acti-
vation not present before the trauma). Based on the
literature reviewed in this article, we propose that
research towards the forthcoming DSM-V should
examine the possible utility of incorporating observ-
able grinding and palpable tendermness of the mastica-
tory muscle as subcriteria of PTSD Criterion D.

We put forward that the neuroevolutionary
model we describe above suggests that psychiat-
ric interventions for the clenching-grinding spec-
trum should begin very early and before facial pain
(or severe tooth wear) develops. This will require
detection of clenching-grinding behaviors at the
carliest stages. This may be achieved in settings,
such as in anxiety disorder and PTSD clinics.

Finally, in light of recent PTSD treatment studies
by Pitman and colleagues® and Raskind and col-
leagues,® it may be of interest to examine the rela-
tive role of a versus f§ noradrenergic receptors on
clenching-grinding spectrum disordets.

CONCLUSION

In the US, jaw clenching and teeth grinding lead
to high dental restoration costs and often to chronic
craniomaxillofacial pain. High-cost orthodontic
and surgical procedures have now been shown to be
ineffective in preventing or treating TMD and are
considered contraindicated. The progression from
stress-induced clenching-grinding to TMD, and
possibly to more severe muscle pain syndromes,
is suggested by recent research. Patients with any
of these disorders share common key symptoms
and probably common underlying neurobiological
and neurcevolutionary mechanisms. Furthermore,
a temporal relationship among these disorders is
increasingly supported by research. This may sug-
gest a cascade of anxiety-based disorders of increasing
severity. The direct and indirect healthcare costs of
treating or not treating the spectrum, which usually
begins with jaw clenching, is unknown. Early atten-
tion to the clenching-grinding spectrum as an objec-
tive physical sign of underlying distress, either acute
or chronic, may be a neglected aspect in psychiat-
ric medicine. Visually inspecting anxiety disorder
patients’ incisors for severe enamel wear can be easily
incorporated into the initial examination in PTSD
and other anxiety disorder clinics. Furthermore, pal-
pation of the temporalis and masseter for clenching-
induced bilateral tendemness can also be incorporated
into the physical examination component of psy-
chiatric assessment. Research should examine the
possible utility of observable grinding and palpable
masticatory muscle tenderness as subcriteria of a
revised Criterion D of PTSD.
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